S c h o o l d a y s
As a schoolboy, at Hull Grammar School, which he entered in 1920, Eric is remembered by a schoolfellow, Ernest Steele, 'not as a flamboyant type, but modest in demeanour and if anything self-effacing. This characteristic, however, attracted popularity among his fellows, although he was slow to join in the usual team games of football and cricket. It speaks well for his upbringing that his parents ensured that his work came first, and his homework was meticulously and punctually produced. Having done this task, until about 6 p.m. in the summer months, the rest of the evening was spent on the tennis court on the recreation ground immediately opposite his home, now part of the Hull University complex.' He was a keen sportsman, and although tennis was his preference (he was champion of the then largest private tennis club, the Hull Young People's Institute, and later played both for Yorkshire and for King's College), he also captained the school football team and was awarded his cricket colours. His brother recalls that Eric 'was no batsman and never bowled, but came to be regarded as an indispensable cricket member because of his fielding. He certainly broke the school catching record: without so far as I know ever having attended a net practice. ' At the school, where he eventually became head boy, Eric did well in science, particularly in mathematics, and the school evidently must have had a stimulating biology teacher, for a year below Eric in school was another pupil, who later also became a distinguished marine biologist, Sir Cyril Lucas, F.R.S. He remembers Eric as 'a good leader, as House Captain and then Captain of the School; a good way with the boys and perhaps especially with the masters with whom he seemed to have a very suave way ('Do you really think so Sir?') which had my admiration. He was good at soccer and cricket, and a good tennis player in the quite good local tournaments.' Already as a boy, Eric had begun to show his remarkable talent for diplomacy, and for reconciling divergent views, which was later to be employed so successfully when chairing committees of all kinds, and which became universally admired.
K i n g 's C o l l e g e a n d t h e f i r s t m o v e t o P l y m o u t h
Eric entered King's College, London, in 1927, when Professor Doris Mackinnon was Professor of Zoology, and took first class honours in zoology in 1930. He then applied for a Student Probationership at the Plymouth Laboratory of the Marine Biological Association. In her letter of support, Professor Mackinnon recommended him in these terms: 'Mr Smith has been a student in my Department for the last three years, and I have formed a high opinion of his ability and of his personal character. I have been increasingly impressed by the quality of his mind, which is reflective and critical in an unusual degree. He is sane and cautious but gifted with plenty of initiative. I have no doubt that he could easily enough get work as an economic entomologist, but his heart is in marine work.' Professor Mackinnon added that Eric was 'greatly liked by all his teachers and by his fellow-students, not only in my department but throughout the college.' This ability to make friends not only with his own colleagues, but with people in other disciplines was to stand Eric in good stead when he later came to another London college as Professor and Vice-Principal himself.
M a r r i a g e a n d h o m e l i f e
With Professor M ackinnon's support, Eric was awarded the Probationership, and came to Plymouth. While working at Cawsand in the sheds and catchment areas on the beach, he had the good fortune to meet Thelma Cornish, whom he married in 1934. Thelma came from a family of agricultural labourers and millers who had moved to Plymouth in the 1860s where they had established a business as auctioneers and land and house agents and surveyors. Her father was an Alderman and one-time Mayor of Plymouth. Their marriage was an unusually happy one, and until Thelma died in 1989, Eric and Thelma were inseparable. They shared a love of gardening, walking, and of the West Country, and both had the same sense of humour, though Thelma's was the more acerbic, and unlike Eric, she was not prepared to suffer fools gladly. As Eric was of an entirely unmechanical cast of mind (indeed, had so little affinity with machinery that his technique of starting a recalcitrant car was to pour boiling water over the engine), it was Thelma who mixed concrete at their Saltash home, Wellesley House, and undertook such household tasks as changing fuses, or knocking in nails for pictures. She and Eric had a daughter, Margaret, and a son, Christopher, in whom they took great pleasure, and with whom they shared family holidays for 20 years at a cottage at Padstow. Eric was fond of walking in the countryside (he had walked as a child in the Dales), and a feature of family life were the walks, as his son Christopher recalled at his funeral 'of uncertain direction, duration or outcome, my mother armed with optimism and my father with an out of date map; he liked complicated imaginative games, and enjoyed sharing with his family his knowledge and love of natural history.' Christopher became a vegetable producer in Kent, where he uses his inherited talents in this and in local politics (he is now chairman of Dover District Council); Margaret also went into farming (albeit part-time) closer to hand at South Tawton, near Okehampton.
It was on Margaret's sheep farm that Eric and Thelma spent most weekends from 1974 to 1988, creating another vegetable garden, planting endless trees, grubbing out undergrowth, renovating dry-stone walls and helping with the lambing. It was here too that they enjoyed the company of their grandchildren, who remember them vividly and with appreciation.
Apart from marine biology, and the history of the Victorian naturalists of the West Country, which fascinated Eric, his main interests were gardening, particularly fruit and vegetables (Thelma looked after the flowers and general planning of the gardens), and music, especially opera. When working at Naples, he polished his Italian by following the scores and libretti of most of M ozart's operas. His taste in reading was catholic, from Boswell and Jane Austen to Aristotle, including, as would be expected from his love of the West Country, Quiller-Couch. He had a passion for rugby (manifested in his lectures at QMC which invariably contained some reference to the All Blacks or to an Oxford New Zealand Rhodes scholar who was regrettably not at Cambridge). Saturday afternoons at Cambridge were often spent at Grange road watching the university team. But what most distinguished Eric was his great interest and love of people (or being a Yorkshireman, what he called folk). As Peter Gibbs remarked in his sympathetic obituary for the Independent (8 September 1990): 'He enjoyed the company of young people and had an uncanny rapport with children.' He would take infinite pains to help colleagues and students, many of whom, like Sir David Attenborough, F.R.S., whose tutor he was at Cambridge, always remained grateful to Eric for his care and interest in them.
A c a d e m i c c a r e e r
During his first stay in Plymouth as a student probationer, Eric attended the 1931 British Association meeting, where he was much stimulated by the lectures of F.S. Russell, F.R.S., and Maurice Yonge, F.R.S. They had just returned from the Great Barrier Reef expedition, where Eric was to go himself towards the end of his career. Eric worked at Plymouth on the animals of the Eddystone shell gravel, and then took a junior lectureship at Manchester in 1932, moving to Sheffield in 1935. His move to Sheffield from Manchester arose in a way which was characteristic of academic appointments at that time, for he and two other junior lecturers were sitting having coffee when Professor Cannon came in and announced that one of the Sheffield staff had been appointed elsewhere. Eric followed Cannon out of the coffee room and suggested that perhaps he should apply for the vacancy at Sheffield, whereupon Cannon said 'Why not?,' immediately telephoned to Sheffield, and arranged Eric's move on the spot. During his three years at Sheffield, he taught evening WEA classes to miners, who brought him many coal fossils. Carl Pantin, F.R.S., was instrumental in Eric's next move to a Demonstratorship at Cambridge in 1938, and became a close friend. He once described Eric to Dr Elaine Robson (his research assistant) as 'the salt of the earth'. Eric later used to remark that he and Pantin were perhaps the only professors of zoology who would have found difficulty in identifying a blackbird when they went on walks, as both were invertebrate zoologists and had not been bird watchers when young.
Eric had been using in Sheffield the often capricious technique of supravital staining nerves with methylene blue, which Pantin also used, and he applied it with great success in his detailed descriptions of the nervous systems of echinoderms, notoriously difficult material, and later, of polychaetes. As Professor John Morton recalls, Eric tried this technique on other groups of invertebrates, and concluded that some should be classified in the Apinctorial He and Pantin shared an interest in natural history and natural historians, and were both interested in a saltwater pond that showed unusual properties. Sir James Gray, F.R.S., was also evidently an influence, as Eric began work on the mechanics of the starfish locomotor system. Lord Dainton, F.R.S., who was a close friend during his time at Cambridge, and who was later to recruit Eric to the Advisory Board for the Research Councils, remembers Eric as 'marked out from the indigenous Cambridge science product by his humility, friendliness and robust Yorkshire common sense, who transmitted the sense of rock-like integrity, straightforward dealing and courtesy and consideration to all with whom he had any kind of dealing. Like Carl Pantin, he was liked by all who came in contact with him for the same reason that both exuded a warm humanity.'
Q u e e n M a r y C o l l e g e During the War, Queen Mary College (QMC) had been evacuated to Cambridge, and it was probably this contact with the London College that led to his taking the chair there in 1950, following A.J. Grove. Eric and Thelma remained in their house in Cambridge and he commuted to London, Professor Marshall (who moved from the British Museum Natural History to succeed Eric at QMC) recalling that when they occasionally met on the train to London, they chatted for a while before Eric settled down with QMC papers. At QMC, where he remained for 15 years, Eric soon became busy running a successful department which had already a strong marine flavour with Gordon Newell, Garth Chapman, John Morton, Roy Freeman and other marine biologists. Garth Chapman and Gordon Newell had adjoining houses on the sea front at Whitstable, and the first QMC marine field courses took place in Gordon Newell's basement before a proper laboratory was set up in part of the old Whitstable Oyster Co. premises. It was on the shore at Whitstable that Eric astonished a colleague by saying how much he liked the Georgian houses there, replying to his colleague's somewhat surprised 'But they are not Georgian, Eric' with 'George V of course.'
Despite his duties as teacher, administrator, and director of research; in addition to serving on the University Senate (as Vice-Principal of the College from 1963) he found time to go on with his research, whose quality was recognized by his election to the fellowship in 1958. Eric continued his scientific work at QMC on the echinoderm and polychaete nervous systems, and also collaborated with Newell on the zonation and settlement of littorinid periwinkles, but preferred to work alone, rather than gathering around himself a school of research students with whom he could collaborate to compensate for his administrative commitments. These were many, and to some extent, Eric was, as Dr Roy Freeman writes, 'an "absentee landlord"' and much of the routine affairs of the Department were done by Miss Moira Forman, his devoted secretary for many years.
Gordon Newell ran the Department on a daily basis, though Eric took his full share of teaching. The general department policy under Eric was that staff on the whole lectured outside their particular area of expertise. He himself offered the first-term course on Mollusca which provided a good ground for assessing the new students' abilities because at that time, molluscs were not included in A level courses and all students came to the group on equal terms. He also gave a rather esoteric first-year course based on Protozoa, and otherwise lectured at his own request on groups like reptiles. As a very widely knowledgeable zoologist, Eric frequently acted as an external examiner in the U.K., and also was external examiner for many years at Ibadan and at Khartoum. Dr Roy Freeman recalls that on one occasion when Eric was busy with examining trips, Eric asked if Roy would share the eight echinoderm lectures with him (which Roy had asked him to do that year to lighten his teaching load) saying that he felt that there were two main areas to be developed: the fossil history, and the influence of radial symmetry on the structure of the nervous system with special reference to the functioning of the tube-foot ampulla system and its role in locomotion. The second of these was of course Eric's research interest. When Roy agreed that this seemed a fair division of labour, Eric said, 'Right, I 'll do the fossils!' Eric's lectures were notable for his friendly rapport with his audience, and for his obvious affection for the subject. A student of his at QMC, Mrs Chapman, recollects that 'He was a very good lecturer, getting across most complex ideas with absolute economy of word, saying less and conveying more than any other lecturer I had. ' His lectures were, as Professor John Morton writes, 'little encumbered by notes, Eric would arrive in the morning at Liverpool Street, off the Cambridge early train, and grab a specimen or two on his way into a lecture room, or, with a smaller honours class, gather a group around him at the blackboard and talk while perching on a bench. Like Pantin, he had the gift of sometimes reserving his best for a "throw away" idea in the last ten minutes.' The main impression Eric made on all who knew him at QMC (as throughout his career) was of someone who was chiefly interested in people. As Dr G.W. Potts recalls, his gentle kindness will always be remembered by his first year students at QMC, who when approaching him with a query would often be taken to the library four floors below to be shown a reference or book. This was at a time when Eric was busily involved with many major scientific committees, and newly appointed as Vice-Principal of the college. Dr Elaine Robson, who first met Eric when she became Pantin's research assistant at Cambridge, and who learned methylene-blue staining from Eric, writes that 'Very many students and younger colleagues will remember his unfailing interest in other people and his perceptive comments with warm gratitude. A more kindly man would be hard to find.' Eric was indeed so kindly that he sometimes found it difficult not to suffer fools too gladly (unlike Professor Ray Lankester, F.R.S., of whom T.H. Huxley, F.R.S., remarked that he gladly made fools suffer) and was unable or unwilling to confront someone with a direct 'no' if he thought it would offend them. However, he could be hard-headed, and as Professor John Morton writes 'I never knew him to condone a shoddy piece of work. Gordon Newell's plea for indulgence for a student who was not very bright but had struggled hard to achieve very little was met by Eric with: " Tell me this Gordon, are we to be a refuge for the handicapped?" ' Those who knew Gordon Newell will realize that this comment was somewhat barbed. Speaking to a Biological Society social, Eric described his method for producing harmony in the Department by saying 'students were selected on the basis of physical beauty alone and that equal proportions between the sexes made for a contented department'. Eric's absent-mindedness, particularly over names, was legendary at QMC (as later at Plymouth), and as Dr Roy Freeman says, 'identifiable by the conversational pattern when he was talking to someone whose name he had so obviously forgotten. On one occasion he entertained to lunch a desk calculator salesman in the belief that he was the father of one of the students: the atmosphere suddenly became much cooler when Eric realized his mistake. ' Professor A.D. Young, F.R.S., who was appointed to a chair (Aeronautical Engineering) at QMC four years after Eric, writes: 'I very soon became aware that he contributed much to the happy atmosphere of the College, his friendly good humour, kindness and charm were matched by his administrative skill and sound judgement.' Eric was Vice-Principal of the College at a time when ambitious plans for its expansion were being pursued, and putting them into effect was a slow and complex process in which Eric's diplomatic skills played a significant role. His ability to take difficult decisions (and to deal with equally difficult staff members) was due in no small part to the fact that he was a good listener and could offer words of encouragement in even the most tempestuous situation. Thus as Dr Potts remembers, on leaving his office a member of staff was more than once heard to say, 'I am not sure that the question was answered, but I feel better for seeing him '. He had a natural ability to take the heat out of a situation and to bring together and reconcile widely different views, and it was perhaps this skill that made him so much in demand on committees, and why his advice was so much sought after. He left QMC in 1965 to become Director of the Plymouth Laboratory and Secretary of the Marine Biological Association (MBA), where he remained until his retirement in 1974.
DIRECTOR OF THE M ARINE BIOLOGICAL ASSOCIATION LABORATORY, PLYMOUTH
Succeeding F.S. Russell, F.R.S., as Director was indeed a challenge, for under Russell the MBA had been an extraordinarily successful laboratory for its size; in addition to the work of the staff, the laboratory attracted numerous distinguished scientists, and as a consequence the quality and number of publications listed in the annual reports were most striking. Eric's way of dealing with the individualistic (and in some cases, rather awkward) members of his staff was naturally different from that of F.S. Russell, but worked equally well, and as at QMC, under Eric the laboratory was a happy and friendly place. In addition to looking after the scientific direction of the MBA, and planning ahead for possible future development of the site in front of the Citadel on the Hoe, Eric spent much time helping both staff and visitors to the MBA in their personal problems as well as in their work. He was always ready to see parents and their children who wanted advice about careers in marine biology, and often showed them around the aquarium and laboratory himself. As Director at Plymouth he was much aided by the President (Professor Sir Alan Hodgkin, P.R.S.) and Council of the laboratory; with their counsel Eric ran a most successful laboratory. When he first became Director, Eric tried to introduce the university pattern of committees with which he had operated at QMC, but found that this did not suit at the MBA, and these were soon dropped in favour of quiet chats with different staff members before decisions were taken. Eric took over the MBA at a time of expansion, and was able to appoint new members of staff, as well as profiting from the new high-speed launch Sepia that F.S. Russell had managed to get funded before he retired. Sepia soon proved its worth on the autumn squid programme and in many other ways, under its exceptional captain Frank Hutchins. It was at this time that the very happy long-standing relationship with the Development Commission came to an end. This had begun in 1912, and was continued by F.S. Russell with E.H.E. Havelock (Secretary of the Development Commission, 1934-55) who was a strong supporter of the MBA. In 1965, the funding of the laboratory was taken overby the newly created Natural Environmental Research Council (NERC). Eric managed the transition in his usual diplomatic way, and the change had little effect on the Laboratory during the tenure of the secretaryship of NERC by R.J.H. Beverton, F.R.S., but it was to lead to future difficulties. In 1973 NERC established a new marine science institute at Plymouth, (which finally moved into its new West Hoe building in 1977). Dr R.S. Glover, who was its first Director, recalls that the founding of this new Institute had been strongly opposed by Eric, partly perhaps because he foresaw problems raised by the presence of two nearby marine laboratories with the same source of funding, but once it had become a accompli Eric collaborated warmly with the new laboratory and its staff and gave it his generous support.
It was perhaps fortunate that Eric was already too ill to appreciate the situation when NERC forced the merger of the two laboratories in 1988, leaving only a small nucleus of scientists in the MBA to continue its tradition of distinguished independent research.
T h e To r r e y c a n y o n a n d o il p o l l u t i o n Two years after Eric came to Plymouth, the tanker Torrey Canyon ran aground off Lands End, on 18 March 1967, and he at once saw the important role that the MBA could play in monitoring the biological effects of this first massive oil spillage. For the first (and only) time in its history, almost all the MBA staff stopped their own research work and collaborated on different aspects of this single problem. Thanks to having its own vessels, the MBA was able to begin work at sea; R. V. Sarsia returned from a cruise on Good Friday (24 March) and set off again on 28 March, while on the shores the oil pollution and measures to abate it were examined as soon as oil came ashore, in France as well as in England. The final report in 1968, which Eric edited, soon became (as it still is) an authoritative and essential text, and owed much to his skill in coordinating the efforts of the different disciplines on his staff. Eric was a member of the Cabinet Office committee of scientists on the scientific and technological aspects of the Torrey Canyon disaster in 1967 (chaired by Lord Zuckerman, F.R.S.), and he and other MBA staff members gave evidence to the Parliamentary Select Committee on Coastal Pollution whose report was published in 1968, and which included an especially favourable mention of the work of the Plymouth laboratory (p. 18 of MS).
It was in the same year that the MBA very nearly lost its Director, when Eric returning from Israel had booked on but missed the Comet flight which disappeared off Elba.
After the Torrey Canyon episode, members of the laboratory staff were much in demand at subsequent oil spills, and Eric himself spent ten months in Australia in 1970 (with Thelma) serving as one of three members on the Royal Commissions of Australia and the State of Queensland on 'Exploratory and production drilling for petroleum' on the Great Barrier Reef. This was followed by several other visits (the enquiry was a protracted one), before the three-volume report appeared in 1974. Although Eric found the work of the Commissions a difficult and somewhat frustrating task, he loved Australia, and his time there was enlivened by a coach trip around New Zealand, where he and Thelma gave very amusing descriptions of the way they had swallowed their English reserve and joined in singing solos on the coach, choruses being provided by their Australian companions.
Eric's experience with the Torrey Canyon, and in Australia led to his chairing a Special Committee On the Protection of the Environment (SCOPE), and to a chapter on 'The role of special purpose and nongovernmental organizations in the environmental crisis', in a volume on the world eco-crisis. He also organized (with Dr H.A. Cole) a successful Royal Society discussion meeting (1974) on organic pollutants in the sea.
OTHER OUTSIDE ACTIVITIES
Eric's skills on committees, where his quiet and sensible diplomatic way of ensuring that the desired conclusions were reached, were much admired, and much employed. Although as Roy Freeman writes: 'One could seldom anticipate what side of an argument he would support, in the last resort he was always on the side of fair play and gentlemanly behaviour, without malice towards anyone.' This did not mean that Eric did not know his own mind, and although others might not have anticipated his decision, he knew what he wanted the committee to decide, and albeit gently, fought for his view, usually successfully. In consequence of his all-too-rare ability in this line, his counsel and guidance were much in demand, and he undertook unstintingly many such calls on his time during his directorship of the MBA. For example he was a member of the Science Research Council (1965-67) ; of the Nature Conservancy Council and a council member and Vice-President (1954-55) of the Linnean Society; Vice-President of the Zoological Society (1959-61) and twice a council member ; as well as serving twice on the Council, and as Vice-President (1973-4) of the Royal Society. This meant that he travelled frequently to London, and a colleague who joined him on one of these trips was impressed to find that the steward brought drinks to Eric and Viscount Boyd (a close friend) without being asked. He was also chairman of the board of the Millport laboratory, where John Allen recalls that he handled with consummate ease the members of the management committee from Glasgow and London (two universities that were very different in administration and financial arrangements, and that vied with each other for use of the laboratory). Largely due to Eric's skilful management, the Millport laboratory prospered in days when university funding became increasingly difficult, and a new pier and docking facilities for research vessels were built and opened by Thelma. For many years, Eric was a council member of the Scottish Marine Biological Association (the MBA's sister laboratory), and he was Vice-President of the SMBA until his death.
B r i t i s h M u s e u m (N a t u r a l H i s t o r y )
Eric was a trustee of the British Museum (Natural History) for 11 years (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) , for the last five being Chairman of Trustees. As Dr Ronald Hedley writes, Eric regarded his association with the museum as one of the most interesting, important and challenging aspects of his scientific career. Soon after his appointment as Chairman of Trustees in 1969, he called a special meeting of the Board to review general policy and to consider major proposals for developing the Museum's twin functions of scientific research and public education in natural history. At this meeting, Eric introduced far-reaching plans for introducing an entirely new approach to the public through exhibitions and other educational services, and new proposals for developing the South Kensington site. Other proposals strengthened links with university departments to stimulate interest in taxonomy, introduced a system of electronic data processing, and modernized and extended the electron microscope facilities at the Museum. Eric also pressed for the appointment of a Deputy Director with specific scientific functions and responsibilities. With the enthusiastic approval of the Board, these proposals were adopted and resulted in a new dynamism in the Museum, some measure of which was reflected in visits by such bodies as the Standing Commission on Museums and Galleries and the Council for Scientific Policy (both in 1972) and the working group on Natural History Research (chaired by Sir Alan Hodgkin, P.R.S.) for the ABRC in 1973. These visits resulted inter alia in the authorization of an extensive new building programme, and the introduction of Visiting Groups of external assessors to the Museum's scientific departments.
As Dr Hedley says, 'Eric was well-liked in the Museum as a man of gentle persuasiveness and perpetual good humour who mixed with the great and the lowly with equal facility. He sometimes showed a degree of absent mindedness in his casual comfortable style of dress, and on the occasion of the opening of a new building at Tring in 1972, Thelma was dismayed (but hardly surprised) to notice that Eric, on the dais beside the Duke of Edinburgh, was wearing odd socks and shoes long overdue for repair.'
R e t i r e m e n t
Eric was naturally unable to continue his own scientific work during his Directorship, but when he retired in 1974, he kept on a room at the laboratory, and began research work again, supported by a NERC fellowship. As he explained to John Allen, it was very important to him to prove to himself that after years of administration he could still do significant research. Partly, perhaps, because of his earlier work on littorinid zonation with Gordon Newell, and partly because it required little apparatus but needed extensive fieldwork, he took up the difficult problem posed by the striking variations in shell shape and pattern of the winkles Littorina s a x a t i l i s and Littorina r u d , wh his Saltash garden and from numerous sites around the southwest. As well as his research, Eric continued to play a part in scientific administration, becoming a member of the Environment (1972) , and chairing the important ABRC review group on Taxonomy in Britain, whose report was published in 1977. Although little was done by the Research Councils as a result of the report, the state of UK taxonomy is now (1991) being re-examined by an NERC committee, chaired by Professor J.R. Krebs, F.R.S., and Eric's foresight in recognizing the fundamental importance o f taxonomic work to other disciplines may finally be vindicated.
Advisory Board for the Research Councils (1974-77), President of the International Council of Scientific Unions (ICSU) and Chairman of its Special Committee on Problems of the
Retirement also meant that Eric could devote more time to his long-continued interest in West Country naturalists, and to the Society for the History of Natural History of which he was President from 1984. He was President of the Devonshire Association in 1980. He published some of his work on West Country naturalists, though sadly most of this work remains unfinished, but a lasting memorial to Eric is the Cornish Biological Records Unit at Redruth which he set up with Dr and Mrs Turk, under the aegis of the Institute of Cornish Studies, a research centre of Exeter University. The card collection of the records unit was housed next to a small cinema, which burned down one night in 1984, and on a drive back from a meeting with Professor David Nichols, shaken by the narrow escape of the collection, Eric resolved to arrange that it was to be transferred to computer disc. So began ERICA (Environmental Recording in Cornwall Automated) with a dedicated mainframe computer at Exeter and a landline to the Redruth premises. It was largely Eric's advocacy that mobilized an energetic search for funds to bring such an enormous task into operation. He was not deterred by a calculation that it would take about 60 man-years to input all the million and a half records, and always pointed out in support of funding applications that the Cornish Biological Records were probably the most extensive of their kind in the world. Today ERICA (a particularly happy acronym) is well advanced in the task, combining the process of transfer from card to disc with training in information processing, an endeavour that Eric would have endorsed.
When Eric retired, he and Thelma remained at Wellesley House overlooking the Tamar, until Thelma had a stroke in January 1988 and they both moved to a nursing home in Plymouth where Thelma died in the autumn of 1989 and Eric died almost a year later. After a funeral service at St M ary's church, Tamerton Foliat, he was cremated at Plymouth.
His scientific contributions are considered in the next section, but almost equally important was the influence he had on British zoology as a mentor and teacher encouraging the best from generations of zoologists. Many had reason to thank him for his interest and advice. As Dr R.S. Glover points out, one of the striking things about Eric's academic career was the number of his students who went on to become senior and influential figures; through them he exercised a broad influence in British science and public life. Thus, for example, both Professor R.J.H. Beverton, F.R.S., and Professor J.M. Beament, F.R.S., were his students.
Eric was a modest and kindly person as well as being a distinguished marine biologist, and he is remembered with much affection by his many friends and colleagues. Above all, he was one of the few who will be remembered as a true gentleman.
H o n o u r s
Eric was awarded a C.B.E. in 1972 and was knighted in 1977; among other honours, he received the gold medal of the Linnean Society in 1971, the Frink medal of the Zoological Society in 1982, and was elected a Fellow of King's College (1964) and Queen Mary College (1967) . He received an honouraiy D.Sc. from Exeter (1968) , and was one of the first Fellows of the then Plymouth Polytechnic (now theUniversity of Plymouth).
S c i e n t i f i c w o r k
Smith began his scientific life as a Student Probationer at the Laboratory of the Marine Biological Association at Plymouth. His first paper (1)* in 1932 was the result of this two-year studentship, and described the physical nature and fauna of the Eddystone Shell-Gravels. He concluded that 'The distribution of species over the whole area is such as to suggest that any one of the three lamellibranchs, Glycymeris glycymeris, Chione (=Venus) fasciata, and Astarte t r i a n g u l a r i s , associated with Spatanguspur although few in numbers, is characteristic of the ground -is sufficient to characterise the community'. Interestingly, he noted a significant decline in numbers of the small bivalve Gouldia minima since a previous survey ten years before, and Holme's later extensive surveys of the Channel benthos showed that this species has declined even more steeply since Smith's work (Holme, 1946) . During his work on the shell-gravel, Smith started to collect embryonic stages of the nemertine worm Cephalothrix rufifrons. When he moved to an Assistant Lectureship at the University of Manchester, he filled in the missing developmental stages on return visits to Plymouth. His paper (2) describes the early development, of interest because the worm is a representative of the group of nemertines which exhibit direct development.
Smith's echinoderm work began with a short letter to Nature (5) on the occurrence of immature individuals within the genital bursae of Ophiothrixfragilis anticipating his 1940 paper (6) on the reproductive system of this brittle-star, a diversion from his principal work at that time. Smith notes the occurrence of young in the genital bursae of males as well as females. The habit is almost certainly a chance entering of the bursa by a young individual seeking a small crevice for safety during a vulnerable stage of the life-cycle: like spine-clinging, it does not denote vivipary. He was later to comment (6) that the term 'genital bursa' is unfortunate, as in so many ophiuroids, including O. fragilis, the oviducts do not open into these sacs, and their use as havens for the young is far from universal.
In this later paper (6) Smith describes for the first time, the gross stages in gametogenesis. As there is no evidence of proliferation of germ-cells from the gonadial epithelium itself, Smith concludes that the primary germ-cells present in the gonads have migrated there from the rachis: 'The gonad is not the place of origin of the gametocytes, but within it maturation and growth of germ-cells takes place.' k Numbers in this form refer to entries in the bibliography at the end of the text.
The neurobiology o f asteroids
While at Manchester, Smith embarked on the monumental work for which he became principally known: the neurobiology of the starfish. When he began, knowledge of the echinoderm nervous system was rudimentary. It was known that the neurons were very small, that spines, pedicellariae and tube feet could function autonomously, and that there was a motor system innervating effector organs. There was, however, still little unanimity of view regarding the subdivisions of the nervous system, and connections of neurons within it were largely unknown. It was in this historical context that Smith began the daunting task of investigating the nervous system of a group of animals that did not lend themselves readily to specific nerve stains, and whose nerves were difficult to identify (or even to see) by routine methods. He said later in life that his colleague at Cambridge, Carl Pantin, had tried in vain to warn him off the echinoderms, reminding him that their cells were far smaller than those of most other animals; that nobody could get very far with the neuroanatomy of animals so generously endowed with endoskeleton; and that these animals did not lend themselves to specific nerve stains. A later worker in echinoderm neurobiology has commented that 'There is less known about the organization of the echinoderm nervous system than that of any other phyla of metazoan animals. The reason for this is not that they are obscure or that they are not intriguing. It is simply that they are very difficult to work with technically (Cobb 1987) . Electron microscopical techniques, which were later to enable great strides to be made in neural mapping, particularly at nerve-muscle junctions, were not yet available. Recently, too, new staining techniques, such as Lucifer yellow introduced iontophoretically into neurons, have enabled pathways to be traced with greater accuracy. But even without these later techniques Smith's work took the subject of echinoderm neurobiology forward with an impressive set of papers.
In the first of a series of three major papers in the Philosophical Transactions (3), Smith began to extend understanding of the nervous system by painstaking sectioning in several planes, followed by observations at the limits of optical microscopy. In this 1936 paper, in which his preparations were stained by conventional histological techniques, particularly Mallory's trichrome, Smith made enormous advances in understanding the neural basis for starfish activity. The paper has been extensively quoted subsequently, and no fewer than ten of Smith's figures from it were reproduced by Hyman in the echinoderm volume of her classic series The I n v e r t e b r a t a , a book that begins with the now-famous affirmation: There salute the echinoderms as a noble group especially designed to puzzle the zoologist.'
The second paper (8) on the mechanics and innervation of the starfish tube-foot-ampulla system greatly advanced the study of the neural pathways involved in locomotion and other activities. As Smith remarked in his introduction, 'The tube feet of a starfish are concerned in almost every action which the animal as a whole is cal led upon to perform. It is, moreover, the coordinated movement of the podia which gives direction, purpose and rhythm to the action. ' To map neurons and their axons for this paper, Smith used for the first time the Unna-MacConnell methylene-blue leucobase technique for intravitam staining of nervous tissue in fairly large chunks of starfish arm, subsequently fixed in ammonium molybdate and thick-sectioned. This variant of Ehrlich's technique had been used successfully in demonstrating the nerve net of the coelenterate Hydra about ten years previously, and although it was to prove invaluable in tracing some nervous pathways in the starfish, it was also to be instrumental in misleading him in the structure of certain elements.
In his third paper on starfish neurobiology, published in 1950 (10), Smith describes in detail the innervation of the arm, ampullar and tube-foot musculature in Astropecten. He states that the axons innervating the tube-foot musculature 'may best be likened to ribbons many times broader than the thread-like fibres of the nerve chain. They are applied along the length of the muscles, many fibres of which are served by collateral branches of the ribbon axons.' A principal difficulty in this work was the accurate identification of the form of nerve-fibre terminals, as Smith recognized, and it later became clear that the 'ribbon axons' are in fact modified muscle cells. Dr J.L.S. Cobb writes: 'Smith produced many useful images (by his methylene-blue staining) but regrettably the advent of the electron microscope showed: (a) that muscle cells had also stained; and, (b) that long processes arise from muscles with a striking convergent similarity to axons.'
Coordination o f movement in the starfish
Smith's first review (7) was written during the highly productive period of laboratory work he undertook at Cambridge. The principal theme was the way arm and tube-foot movements are coordinated. Movement in echinoderms, he suggests, is worthy of special study because these are animals in which radial symmetry extends in varying degrees to almost all organ systems of the body, and so the nature of their movement has no counterpart in the activities of bilaterally symmetrical animals. The nervous system exhibits different powers of integration in different parts of the body: spines and pedicellariae are virtually independent effectors, whereas tube feet and arms are subject to a rigid coordination in the interests of the whole animal.
The question whether there are special coordinating centres had much exercised echinoderm biologists, and in this review (7) Smith remarked that 'One might suggest that the nerve ring includes a nerve centre at the base of each arm, and that the neurones of these centres can heighten the general level of excitation within the radial nerve cord of their respective arms'. He reiterates the classic experiment in which starfish arms are autotomized or severed with or without a part of the adjacent nerve ring, experiments that had so influenced earlier thinking. With part of the nerve ring intact, the arm is said to act as a leading arm, with its tip foremost, whereas an arm severed distal to its junction with the ring will move off with its proximal (open) end leading. This experiment does not always produce cut-and-dried results, and after a time the arm with part of the nerve ring attached will often revert to behave like the arm lacking part of the ring. As Smith said, 'there are indications that the general level of activity of the neurons of these supposed centres is not always constant'.
In a synthesis of the relation between structure and function in echinoderms (11) he showed how his work on starfish sensory and motor systems and the distribution and fine anatomy of nerve tracts connecting them enabled a more meaningful examination of behavioral aspects of nervous control. He pointed out that it is not possible to study locomotory coordination of arms and tube feet by simply suspending a starfish in water: the arms of such a preparation will twist and bend incessantly and the tube feet flail in an attempt to regain contact with a hard surface. But an inverted starfish placed over a suitably sized cylinder will permit observation of an actively stepping experimental animal.
When such an animal is gently touched on its dorsal surface by a probe, the spread of excitation from the stimulated spot can be followed.
The sequence of responses evoked lead to the conclusion that there is a dual-control mechanism in place, the one peripheral and reflex, the other central and generalized, and this pattern is of significance in the integration of locomotory stepping.
Because the sequence of tube-foot movements is not dependent on a centrally determined rhythm, the integration of stepping activity must be by cycles of activity within the foot itself. Smith therefore advocated in this paper that there should be subsequent study of the effects of localized and graded stimuli applied to a tube foot at different phases of its stepping cycle, and a survey of the different kinds of step that may be associated with various stimuli. Such a study has yet to be done.
The current view on the neural basis of echinoderm behaviour is that coordination is effected by the series of segmental ganglia composing the radial nerve-cord along each arm, and that the circum-oral nerve ring serves mainly to connect the nerve cords one to another. The layout of the nervous system is thus radial rather than central, and 'the dominance that coordinates whole-animal behaviour can shift from one part of the radial nervous system to another' (Cobb 1990) . Such an approach helps to explain not only the observed differences in tube-foot response down the length of an arm that Smith and others had observed, but also the progressive change in tube-foot response in severed arms. It is also becoming increasingly evident that responses and hierarchical interactions are dependent on the physiological state of the animal, such as its nutritional condition or the level of illumination in which it has been living before observation.
Smith's achievement was to provide, for the first time, considerable anatomical detail of sensory and motor pathways, giving to subsequent echinoderm workers a framework for further studies using more recent ultrastructural and recording techniques.
Some 15 years after completing experimental work on the echinoderm nervous system, and shortly before leaving Queen Mary College London, Smith published two further reviews on the current status of echinoderm neurobiology. In both (15,16) he suggested the occurrence of a giant-fibre system in ophiuroids. More recent work by Brehm (1977) has indeed described giant fibres in the ophiuroid arm, from which single-unit action potentials could be recorded. Since then, these large neurons of brittle stars foreseen by Smith have enabled an appreciable increase in knowledge of the echinoderm nervous system at the cellular level.
Nervous system ofnereid polychaetes
Towards the end of his work on the echinoderm nervous system in the late 1940s and early 1950s, Smith took study-leave at the Stazione Zoologica in Naples in 1949 and 1953, but finding that suitable echinoderm material was not easily available, studied instead the neural anatomy of nereid polychaetes. Annelids are much more 'amenable' to the methylene-blue leucobase technique Smith used than are echinoderms, so he was able to trace the intricate fibre connections in remarkable detail, reporting his work in two substantial papers. (13, 14) . He used whole-animal preparations, (or for larger worms, strips of bodywall to which the nerves were still attached), and was thereby the first to trace axon connections from their cell bodies, and, perhaps more significantly, their three-dimensional patterns of neural connection. In addition to his Naples material of Platynereis dumerilii and Nereis d i v e r s i c o l o r , Smith collected specimens of N. virens from near the Queen Mary College field station at Whitstable, and his second paper (14) is a description of all three species.
In these papers Smith makes a particularly important contribution to annelid nervous anatomy by his detailed account of the fine-fibre systems, both within the nerve cord and peripherally, together with details of the sensory cells.
Oil pollution at sea and ashore
The wreck of the large tanker Torrey Canyon on the Seven Stones reef 15 miles west of Lands End and seven miles northeast of the Isles of Scilly on 18 March 1967 produced the first large-scale release of oil into the marine environment. The tanker was carrying some 117 000 tons of Kuwait crude, and within three days of the stranding, it became clear that an oil release was developing on an unprecedented scale, and that as soon as the southerly winds at the time of the stranding changed to the prevailing southwesterlies, there would be inevitable contamination of the coastline in the Southwest. Smith decided to commit at once the entire resources of the Laboratory for six weeks to Torrey Canyon programmes and, thanks to funds put at the disposal of the Laboratory by Professor R.J.H. Beverton, F.R.S. (the Secretary of NERC), the scientific programmes examining the effects of oil/detergent pollution ashore, in the open sea and on the sea bed were put in hand immediately. Under Eric's general editorship, the book on the Torrey Canyon episode (18) appeared in 1968, and soon became an indispensable source book. He and other members of the Laboratory gave evidence to the Select Committee convened to examine the oil pollution and how it was dealt with. In its report, the Select Committee commented upon the work of the Marine Biological Association under Eric in the following terms.
To complete this part of our Report we would like to pay a very special tribute to the work o f the Marine Biological Association and their Laboratory at Plymouth. Their report Torrey Canyon pollution and marine life published in 1968 is a very important document indeed, containing great wisdom derived from patient observation and intense dedication to duty. We shall not attempt to give a synopsis of their remarkably comprehensive work. Suffice it to say that we warmly endorse their main recommendations and share to the full the view they express in their final paragraph: 'We are progressively making a slum of nature and may eventually find that we are enjoying the benefit of science and industiy under conditions which no civilised society should tolerate. ' As a result of the work by the Plymouth Laboratory on oil and detergent pollution during the Torrey Canyon episode, Smith was invited in 1970 to act as one of the three members of the Royal Commissions of Australia and the State of Queensland set up to study the possible effects of oil drilling on the Great Barrier Reef. The enquiry into many different aspects of the problems raised if oil drilling were to be permitted was prolonged, and Smith and the other two commissioners heard evidence from 1970 to 1972; their report (21) appeared in 1974.
His final commitment to environmental studies and pollution problems was to organize (with Dr H.A. Cole (Director of the Lowestoft Laboratory) a discussion meeting on 4-5 July 1974 on 'Organic pollutants in the sea: their origin, distribution, degradation and ultimate fate ' (22) .
The history o f natural history
Two papers produced after his retirement reflect Smith's interest in the naturalists who helped to found the science of invertebrate zoology. The first paper (23) was a contribution to a symposium of the Zoological Society of London entitled 'The Zoological Society of London, 1826-1976 and beyond', and the second, on early naturalists (25) was Smith's Presidential Address in 1980 to the Devonshire Association for the Advancement of Science on 'Some early 19th century Devonshire naturalists'.
Taxonomy in Britain
As a result of the discussions of the working group chaired by Sir Alan Hodgkin, P.R.S., which was set up in 1973 by the ABRC to discuss the research plans of the Natural History Museum, the ABRC appointed Smith in 1974 to chair a group 'To review current and future needs for taxonomy and the facilities required in the United Kingdom to meet them; and to report to the Advisory Board for the Research Councils with recommendations'. The report resulting from this remit (24) was published in 1977, and was extremely wide-ranging and substantial (126 A4 pages). No less than 30 recommendations were put forward, some of which seem almost more pertinent today than when they were published. For example, recommendation five reads: 'We recommend that the British Museum (Natural History), The Royal Botanic Gardens and other institutions which maintain the national collections of non-living reference specimens make the curation of these collections and their development for education and research the central purpose of their work programmes.' Again, recommendation 12 reads: 'We recommend that urgent attention be given to taxonomic work on the floras and faunas of changing and/or disappearing ecosystems, and in support of nature conservation policies.'
Smith's report (as would be expected from his wide knowledge of zoology and taxonomy) is a wise and far-seeing survey, and his recommendations are, unfortunately, as timely today as they were in 1977, for the same problems exist today as they did then.
Shell variation in periwinkles
Smith's final research project undertaken during his retirement was on littorinid periwinkles. These pose very considerable problems in interpretation of their taxonomic status, for as typical upper-shore animals in many parts of the world, they live in a great variety of habitats in this zone, from exposed to sheltered sites, and from almost level beaches to vertical rock faces. As Smith pointed out in the introduction to his paper on littorinids in the Southwest (27): 'In adapting to the immense variety of habitats available to them they show extensive variation and speciation. ' Between 1975 and 1979 he made shore surveys at 65 sites in the Southwest from the Isles of Scilly to Bude and Wembury. Fieldwork was followed by careful measurements of shells of several size ranges, including measurements of pre-emergent shells from brood pouches, and of the internal shape of the shells by resin casting and subsequent removal of the shells with acid. Within the Littorina saxatilis complex he recognized two species, varying according to the degree of exposure of the site, and the nature of the shore. Later work suggests that some of the differences can be ascribed to different ecotypes of the same species rather than to the presence of two distinct species, and although Smith's very extensive and detailed work provided essential data on variation within the " s a x a t i l i s ' complex, his conclusion that L. saxa a distinct species from Lrudis is not now generally accepted, although there is certainly room for further work on this very difficult situation.
The place o f nomenclature in pollution studies
Smith's last paper (28), written jointly with Richard Melville, Secretary to the International Commission on Zoological Nomenclature, provides a link between his work on oil pollution and his Chairmanship of the ABRC Review Group on Taxonomy in Britain. It marks poignantly the changing times reflected across the years of Smith's professional life, for it ends with an appeal for funds to enable the International Trust for Zoological Nomenclature to continue to produce its Bulletin and offer a service to zoologists, especially to cope with the increasing needs imposed by scientific progress.
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